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(57) ABSTRACT

A screw terminal block 10A includes a terminal plate 12
provided with an insertion hole 124 through which a terminal
screw 11 1s inserted; and a fastening plate 13 provided with a
screw hole 13a to which the terminal screw 11 1inserted
through the insertion hole 124 1s screwed. The screw hole 13a
1s formed 1n the fastening plate 13, and a protrusion 135 1s
provided atright and left sides of the fastening plate 13. Upper
and lower locking pieces 126 protruding toward the fastening
plate 13 are provided at right and left side ends of the terminal
plate 12 to sandwich the protrusion 136 therebetween. The
locking piece 125 of the terminal plate 12 and the protrusion
135 of the fastening plate 13 are engaged with each other to
restrict the relative rotation of the fasteming plate 13 and the
terminal plate 12.

8 Claims, 12 Drawing Sheets

13

13b




U.S. Patent Nov. 11, 2014 Sheet 1 of 12 US 8.882.547 B2

FIG. 1A




U.S. Patent Nov. 11, 2014 Sheet 2 of 12 US 8.882.547 B2

FIG.2B

73

. l 13
12b e 12b
13 ‘@ 13t
12b— I\ JH—12b

il
“Eipligier
pagee? e

e e e e

-
13a 19

10A

41 <::)



U.S. Patent Nov. 11, 2014 Sheet 3 of 12 US 8.882.547 B2

FIG.38

12¢




U.S. Patent

Nov. 11, 2014 Sheet 4 of 12

FIG.4A
73 13 -
120 \\\
12¢ '///\\(\/// 12¢

12

11

7///\(\\\\\///’

'_-—
11

US 8,882,547 B2



U.S. Patent Nov. 11, 2014 Sheet 5 of 12 US 8.882.547 B2
FIG.5A FIG.5B
72 12 .
73 13
2 | W
— / 12 _ . 12b
132 /..\‘J 12b - ( | -
—>7
(A 126 13- ) -3
O 1§ -
(1 I'? 13b L =126
3 ~I/ o 138 ——
A1 8 ©
FIG.5C
12
:ﬁ 12b
1243 = @ J 196
..,_“__I
[~
/el

41




U.S. Patent Nov. 11, 2014 Sheet 6 of 12 US 8.882.547 B2

i
g

42




U.S. Patent Nov. 11, 2014 Sheet 7 of 12 US 8.882.547 B2

FIG.7




US 8,882,547 B2

Sheet 8 of 12

Nov. 11, 2014

U.S. Patent

0%

89014



US 8,882,547 B2

Sheet 9 of 12

Nov. 11, 2014

U.S. Patent




U.S. Patent Nov. 11, 2014 Sheet 10 of 12 US 8.882.547 B2




U.S. Patent Nov. 11, 2014 Sheet 11 of 12 US 8,882,547 B2

FIG.17A

FIG. 118

10A 73 9]
) 1 21170

21 22 52 50



U.S. Patent Nov. 11, 2014 Sheet 12 of 12 US 8,882,547 B2




US 8,882,547 B2

1

SCREW TERMINAL BLOCK AND
ATTACHMENT PLUG INCLUDING THE
SAME

FIELD OF THE INVENTION

The present invention relates to a screw terminal block and
an attachment plug including the same.

Conventionally, there 1s provided a screw terminal block,
¢.g., disclosed i Japanese Unexamined Utility Model Appli-
cation Publication No. HO3-26976, 1n which a screw terminal
1s disposed on a terminal base, the screw terminal being
configured by screwing a terminal screw into a screw hole
provided in a terminal plate. In this screw terminal block, a
washer 1s interposed between a seating face of the terminal
screw and the terminal plate. The washer comes 1nto contact
with a wall provided 1n the terminal base made of a resin,
which makes it difficult to rotate the washer 1n conjunction
with the terminal screw.

In the screw terminal block disclosed 1n the above cited
reference, a gap 1s provided between the wall disposed 1n the
terminal base and the washer so as to allow the washer to
move up and down as the terminal screw rotates, thereby
ecnabling the washer to rotate by an amount of the gap.
Accordingly, 1t the washer collides with the wall due to
impact shocks such as a fall, the washer 1s likely to rotate 1n a
direction of loosening the terminal screw, so that the terminal
screw may be loosened.

SUMMARY OF THE INVENTION

In view of the above, an object of the present invention 1s to
provide a screw terminal block capable of preventing a ter-
minal screw from loosening, and an attachment plug using the
same.

According to an aspect of the present invention, there 1s
provided a screw terminal block including:

a terminal screw;

a terminal plate provided with an insertion hole through
which the terminal screw 1s to be 1nserted;

a fastening plate provided with a screw hole to which the
terminal screw inserted through the insertion hole 1s to be
screwed:

a rotation restricting part for restricting the rotation of the
fastening plate.

In the screw terminal block, it 1s preferred that a plug pin to
be plug-in connected to a receptacle 1s provided integrally
with the terminal plate.

In the screw terminal block, the rotation restricting part
preferably includes: a protrusion provided on at least one side
of the fastening plate; and a pair of locking pieces provided on
at least one side of the terminal plate so as to sandwich the
protrusion therebetween.

In the screw terminal block, 1t 1s preferred that dimensions
of the rotation restricting part and the fastening plate are
designed such that the protrusion of the fastening plate 1s not
protruded outward beyond the locking piece of the terminal
plate.

According to another aspect of the present invention, there
1s provided an attachment plug including the screw terminal
block described above, a plug body, a plug pin, and an electric
cord. The plug body accommodates the above screw terminal
block. The plug pin 1s electrically connected to the terminal
plate, and protrudes outward from the plug body to be plug-in
connected to the receptacle. The electric cord 1s connected to
the screw terminal block and extended outward from the plug,

body.
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In accordance with the present invention, there are pro-
vided a screw terminal block capable of preventing the ter-
minal screw from loosening, and an attachment plug includ-
ing the same.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and features of the present mvention will
become apparent from the following description of embodi-
ments, given in conjunction with the accompanying draw-
ings, in which:

FIGS. 1A to 1C show a screw terminal block 1n accordance
with a first embodiment of the present invention, wherein
FIG. 1A 1s an exploded perspective view, FIG. 1B 1s an
external perspective view when viewed from the front side,
and FI1G. 1C 1s an external perspective view when viewed
from the rear side;

FIG. 2A 1s arear view of the screw terminal block 1n FIGS.
1A to 1C, and FIG. 2B 1s an external perspective view of a
terminal plate;

FIGS. 3A and 3B show the screw terminal block 1n FIGS.
1A to 1C, wherein FIG. 3A 1s an enlarged view of the main
part, when viewed from the front side, showing the state
where the terminal screw 1s fastened, and FIG. 3B 1s an
enlarged view of the main part, when viewed from the rear
side, showing the state where the terminal screw 1s fastened;

FIG. 4 A 1s a cross sectional view showing the state where
a crimp-type terminal 1s connected to the screw terminal
block 1n FIGS. 1A to 1C, and FIG. 4B 1s a cross sectional view
showing the state where a twisted wire 1s connected to the
screw terminal block in FIGS. 1A to 1C;

FIGS. SA to 5C show a modification of the screw terminal
block, wherein FIG. 5A 1s an external perspective view, FIG.
5B 1s a rear view, and FI1G. 5C 1s an external perspective view
of a terminal plate;

FIGS. 6A to 6C show an attachment plug in accordance
with a second embodiment of the present invention, wherein
FIG. 6 A 1s a front view, FIG. 6B 1s a top view, and FIG. 6C 1s
a right side view;

FIG. 7 1s an external perspective view of the attachment
plug 1n FIG. 6;

FIG. 8 1s an exploded perspective view of the attachment
plug 1n FIG. 6 when viewed from the front side;

FIG. 9 1s an exploded perspective view of the attachment
plug shown in FIG. 6 when viewed from the rear side;

FIGS. 10A and 10B show the attachment plug 1n FIGS. 6 A
to 6C, wherein FIG. 10A 1s a perspective view of a body block
when viewed from the rear side, and FI1G. 10B 1s a perspective

view ol a body when viewed from the rear side; and
FIGS. 11 A to 11C show the attachment plug in FIGS. 6 A to

6C, wherein FIG. 11A 1s a plan view of the body block when
viewed from the rear side, and FIGS. 11B to 11D are side
views partially abbreviated for explaiming the states of the
screw terminal block when a multi-core cable 1s pulled back-
wardly.

(L]

DETAILED DESCRIPTION OF TH.
EMBODIMENT

(First Embodiment)
A screw terminal block 1n accordance with a first embodi-

ment of the present invention will be described 1n detail with
reference to FIGS. 1A to 5C. Note that, 1n the description of
the screw terminal block, unless otherwise noted, up-down
and right-left directions are defined based on the directions
shown 1n FIG. 2A, and a front-rear direction 1s defined as a

direction perpendicular to the sheet 1n FIG. 2A, but directions
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in which the screw terminal block 10 A 1s actually used are not
limited to the above directions.

The screw terminal block 10 A 1ncludes: a terminal plate 12
provided with an insertion hole 12a through which a terminal
screw 11 1s to be 1nserted; and a fastening plate 13 provided
with a screw hole 13a to which the terminal screw 11 1nserted
through the mnsertion hole 1s to be screwed.

The fastening plate 13 1s formed into a substantially rect-
angular shape, when viewed from the front, by pressing a
metal plate. Protrusions 135 are provided in central portions
of both right and left sides of the fastening plate 13, respec-
tively.

The terminal plate 12 1s also formed into a substantially
rectangular shape, when viewed from the front, by pressing a
highly conductive metal plate. A plug pin 41 extending down-
ward from a lower edge of the terminal plate 12 1s provided
integrally with the terminal plate 12. On right and left sides of
the terminal plate 12, there are provided locking pieces 125
(rotation restricting part) protruding toward the fastening
plate 13 from upper and lower portions of the terminal plate
12 so as to interpose the protrusion 135 between the upper and
lower locking pieces 12b6. Further, on the right and left sides
of the terminal plate 12, there are provided protrusions 12¢
extending outward 1n the right and left directions respectively
from an intermediate portion between the upper and lower
locking pieces 125, 12b. The protrusion 12¢ protrudes 1n the
right-left direction beyond the protrusion 135, that 1s, the
protrusion 135 1s located inside the protrusion 12¢ 1n the
right-left direction. Herein, the rotation restricting part 1s
constituted by the locking piece 125 of the terminal plate 12
and the protrusion 135 of the fastening plate 13. Note that,
although the plug pin 41 1s provided integrally with the ter-
minal plate 12 in the present embodiment, the plug pin 41 and
the terminal plate 12 may be formed separately and joined
together by, e.g., caulking or welding.

The terminal screw 11 is inserted through the insertion hole
12a of the terminal plate 12 and screwed into the screw hole
13a of the fastening plate 13. When the terminal screw 11 1s
made to rotate 1n a fasteming direction (1indicated by the arrow
D1 shown i FIG. 3A), the fastening plate 13 1s rotated 1n
conjunction with the terminal screw 11 1n the direction indi-
cated by the arrow D2 shown 1n FIG. 3B. At this time, the
left-hand side protrusion 135 1n FIG. 3B comes into contact
with the lower left locking piece 126 and the right-hand side
protrusion 135 comes 1nto contact with the upper right lock-
ing piece 125. This restricts the rotation of the fastenming plate
13. When the termunal screw 11 i1s further rotated in the
fastening direction from this state, the terminal screw 11
comes 1nto screw engagement with the screw hole 13a
because the rotation of the fastening plate 13 1s restricted.
When the torque of fastening the terminal screw 11 reaches a
predetermined value, an operator stops screwing the terminal
screw 11. Thus, when a conductive part of an electric cord 72
or a substantially U-shape crimped terminal 73 swaged to the
conductive part 1s interposed between the terminal plate 12
and the fastening plate 13, the terminal plate 12 and the
fastening plate 13 clamp the conductive part or the crimped
terminal 73 therebetween, so that the conductive part or the
crimped terminal 73 1s connected to the screw terminal block
10A. FIG. 4A shows the state where the U-shape crimped
terminal 73 1s fastened between the terminal plate 12 and the
fastening plate 13. Further, F1G. 4B shows the state where a
twisted wire 72a serving as the conductive part of the electric
cord 72 1s connected between the terminal plate 12 and the
fastening plate 13. In cases where the twisted wire 72a 1s
connected, the twisted wire 724 1s connected to one side of the
terminal plate 12 1n between the terminal plate 12 and the

10

15

20

25

30

35

40

45

50

55

60

65

4

fastening plate 13. Note that, when the terminal screw 11 1s
rotated 1n a direction of loosening the terminal screw 11
(counterclockwise 1n FIG. 3A), the fastening plate 13 rotates
in conjunction with the terminal screw 11. When the fastening
plate 13 rotates according to the rotation of the terminal screw
11, the left-hand side protrusion 135 of the fastening plate 13
shown in FIG. 3B comes into contact with the upper left
locking piece 1256 and the right-hand side protrusion 135
comes 1nto contact with the lower right locking piece 125,
thereby restricting the rotation of the fastening plate 13. When
turther rotated in the loosening direction from this state, the
terminal screw 11 remains rotated 1n the loosening direction
relative to the fastening plate 13 because the fastenming plate
13 1s restricted to rotate. This releases the state where the
conductive part or the crimped terminal 73 1s connected 1n
between the terminal plate 12 and the fastening plate 13.

By the way, in the state where the terminal plate 12 and the
fastening plate 13 are fixed by using the terminal screw 11, the
protrusion 135 comes 1nto contact with the locking piece 1256
as shown 1n FIG. 3B. This restricts the rotation of the fasten-
ing plate 13 such that the fastening plate 13 fails to rotate 1n
the direction of the arrow D2. Accordingly, in the state where
the electric cord 72 1s 1n connection with the screw terminal
block 10A, even 11 the electric cord 72 1s pulled 1n a direction
of'loosening the terminal screw 11 (1indicated by the arrow D3
shown i FIGS. 3A and 3B) and torque of rotating the
crimped terminal 73 1s applied, the fastening plate 13 will not
rotate 1n the direction of the arrow D2 1n conjunction with the
crimped terminal 73. This makes 1t diflicult for the fastening
plate 13 to rotate in the direction of loosening the terminal
screw 11 1n conjunction with the crimped terminal 73,
thereby suppressing the terminal screw 11 to be loosened.

The screw terminal block 10A, as described above,
includes the terminal plate 12 provided with the imnsertion hole
12a through which the terminal screw 11 is inserted; and the
fastening plate 13 provided with the screw hole 13a to which
the terminal screw 11 passing through the insertion hole 12a
1s screwed. Further, 1in the terminal plate 12, there 1s provided
the rotation restricting part for restricting the rotation of the
fastening plate 13.

Thus, the terminal plate 12 and the fastening plate 13 are
fastened by using the terminal screw 11, so that the rotation
restricting part restricts the terminal plate 12 and the fastening
plate 13 to rotate relatively in the state where the conductive
part 1s interposed between the terminal plate 12 and the fas-
tening plate 13. Thus, even 1f torque of loosening the terminal
screw 11 1s applied to the electric cord 72 connected to the
screw terminal block 10A, the fastening plate 13 1s hardly
rotated 1n the direction of loosening the terminal screw 11, so
that the screw terminal block 10A can suppress the looseness
of the terminal screw 11.

Further, in the present embodiment, the plug pin 41 1s
provided integrally with the terminal plate 12.

In a case where the screw terminal block 10A 1s employed
in the attachment plug, since the plug pm 41 1s provided
integrally with the terminal plate 12, the number of compo-
nents can be reduced. Further, even 11 an impact shock due to
a fall or the like 1s applied to the attachment plug, the terminal
screw of the attachment plug 1s suppressed from being loos-
ened.

Furthermore, 1n the present embodiment, the rotation
restricting parts are provided on both sides of the insertion
hole 12a of the terminal plate 12.

Accordingly, even 1f the torque of loosening the terminal
screw 11 1s applied to the electric cord 72 connected to the
screw terminal block 10A, the both-side rotation restricting
parts can recerve the torque of loosening the terminal screw
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11, whereby the terminal screw 11 may not be loosened as
compared with the case where the rotation restricting part 1s
provided on only one side of the 1nsertion hole 12a.

Furthermore, in the present embodiment, dimensions of
the rotation restricting part and the fastening plate 13 are
designed such that a portion (the protrusion 135 in the present
embodiment) of the fastening plate 13 restricted by the rota-
tion restricting part (the locking piece 126 of the terminal
plate 12) 1s not protruded outward beyond the rotation
restricting part.

Since the fastening plate 13 1s not protruded outward
beyond the rotation restricting part, the torque of loosening,
the terminal screw 11 1s difficult to be applied to the fastening,
plate 13, so that the terminal screw 11 1s hardly loosened.
Note that, 1n the present embodiment, the protrusion 12c¢ 1s
provided 1n the terminal plate 12 to overlap the portion (the
protrusion 135 1n the present embodiment) of the fastening
plate 13 restricted by the rotation restricting part in the front-
rear direction. The protrusion 12¢ extends outward beyond
the protrusion 135.

In this way, since the protrusion 135 of the fastening plate
13 1s located inside the protrusion 12¢, 1.¢., the protrusion 135
1s not protruded outward beyond the protrusion 12¢, the
torque of loosening the terminal screw 11 1s hardly applied to
the protrusion 135 of the fastening plate 13, so that the ter-
minal screw 11 1s hard to be loosened.

Note that the locking pieces 125, as the rotation restricting
part, are provided on the both sides of the 1nsertion hole 124
in the present embodiment, but the locking piece 126 may be
provided on only one side of the msertion hole 12a as shown
in FIGS. 5A to 5C.

(Second Embodiment)

An attachment plug 1n accordance with a second embodi-
ment of the present invention will be described 1n detail with
reference to FIGS. 6A to 11D. The attachment plug of the
present embodiment, for example, used 1n a charging cable of
an electric vehicle (including a hybrid electric vehicle and a
plug-1n hybrid electric vehicle), 1s connected to a receptacle
of a charging station installed in a store, a business facility or
the like, or a wall socket of a house. Note that, in the following,
description of the attachment plug, unless otherwise noted, a
vertical direction in FIG. 6A 1s defined as an up-down direc-
tion, a horizontal direction in FIG. 6 A 1s defined as a front-
rear direction, and a vertical direction 1n FIG. 6B 1s defined as
a right-left direction, but directions in which the attachment
plug 1 1s 1n use are not limited to the above directions.

The attachment plug 1 mainly includes a plug body 20, a
triple of screw terminal blocks 10A, 10A and 10B, an electric
wire positioning member 30, two power plug pins 41 (W-pole
and L-pole), a ground plug pin 42, an electric wire clamping
part 50, and an elastic band 60.

The screw terminal blocks 10A, 10A and 10B are accom-
modated within the plug body 20 as shown in FIGS. 8 to 10B.
The power plug pins 41 are provided 1n the screw terminal
blocks 10A and 10A, respectively. The ground plug pin 42 1s
provided in the screw terminal block 10B. The screw terminal
block 10A has the same configuration as that of the first
embodiment, so the redundant description thereof will be
omitted. The screw terminal block 10B differs from the screw
terminal block 10A 1n that 1t includes a substantially U-shape
plug pin 42 mnstead of the plug pin 41. The other configuration
1s 1dentical to that of the screw terminal block 10A, so the
same reference numerals are assigned to the same compo-
nents which are common 1n the first embodiment, and the
redundant description thereof will be omitted. Note that the
plug pins 41 and 42 are electrically connected to the respec-
tive terminal plates 12 of the corresponding screw terminal
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blocks 10A and 10B; protrude forward from a front surface of
the plug body 20; and are adapted to be plug-in connected to
a plug recetver (not shown) such as a receptacle or an exten-
sion socket. Further, electric cords 72 of a multi-core cable
70, configured by grouping a plurality of twisted wires, are
connected to the screw terminal blocks 10A, 10A and 10B
respectively, and the multi-core cable 70 1s extended outward

from a rear end of the plug body 20.
As shown 1n FIGS. 6 A t0o 9, the plug body 20 1s configured

by assembling a body block 26 and a shell 23 made of syn-
thetic resin, the body block 26 being constituted by a body 21
and a cover 22, which are made of synthetic resin.

As shown in FIGS. 8 and 9, the shell 23 integrally includes:
a cylinder part 23a 1n which the body block 26 (including the
body 21 and the cover 22) 1s accommodated; and a back wall
23b disposed on a rear end of the cylinder part 23a. In a center
portion of the back wall 235, there 1s provided a circular hole
23c for passing the multi-core cable 70 connected to the screw
terminal blocks 10A, 10A and 10B therethrough. On a rear
surface of the back wall 235, boss sections 23¢ with an inser-
tion hole 23d are provided on left and right sides of the
circular hole 23c¢, respectively. Further, on an outer periphery
of the cylinder part 23a, a protrusion 23/ for indicating a
position of the ground plug pin 42 1s provided so as to corre-
spond to the ground plug pin 42.

The body 21, having a substantially disc shape as shown 1n
FIGS. 7 to 10B, 1s attached to the shell 23 so as to close an
opening provided in a front side of the shell 23. In the body 21,
there are provided: two insertion holes 214 through which the
power plug pins 41 with a flat shape (hereinafter, referred to
as “plug blade”) are mnserted respectively; and an 1nsertion
hole 215 through which the ground plug pin 42 with the
substantially U-shape (hereinafter, referred to as “plug pin™)
1s mnserted, each of which passes through the body 21 in the
front-rear direction. The power screw terminal blocks 10A,
10A and the ground screw terminal block 10B are held 1n the
body 21 1n the state where the plug blades 41, 41 and the plug
pin 42 are 1nserted through the corresponding insertion holes
21a, 21a, and 215 respectively. In a center portion of a rear
surface of the body 21, there 1s provided a screw hole 21¢ for
fixing the cover 22 by using a screw. Further, in the body 21,
there are provided two insertion holes 214 through which
mounting screws 25 for fixing the body 21 to the shell 23 are
inserted respectively, and the insertion hole 214 1s formed
through the body 21 in the front-rear direction. Furthermore,
in a front surface of the body 21, a recess 21e for avoiding
interference with a screw head of the mounting screw 25 1s
provided around an outer periphery of each insertion hole
21d.

The cover 22, having a substantially disc shape as shown in
FIGS. 8 to 10B, 1s disposed on the rear surface side of the
body 21. A mounting screw 24 inserted through a stepped
hole 22a provided 1n a substantially center portion of the
cover 22 1s screwed 1nto the screw hole 21¢ of the body 21 to
{ix the cover 22 on the body 21. In order to avoid interference
with the screw terminal blocks 10A, 10A and 10B, recessed
grooves 22b with a substantially U-shape are provided 1n the
cover 22 so as to correspond to the screw terminal blocks
10A, 10A and 10B. Further, insertion holes 22¢ for passing a
screw therethrough are provided in the cover 22 so as to
correspond to the respective msertion holes 214 of the body
21. Around a peripheral portion of the isertion hole 22c 1n a
rear surface of the cover 22, there are provided recesses 22d
into which the boss sections provided in the shell 23 are
inserted. Note that, in the state where the body 21 and the
cover 22 are coupled with each other, the terminal plate 12
and the fastening plate 13 of each of the screw terminal blocks
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10A, 10A and 10B are exposed from each recessed groove
22b. Therefore, a conductive wire or a crimped terminal can
be 1nserted between the terminal plate 12 and the fastenming
plate 13 through the recessed groove 225b. Further, the termi-
nal screws 11 of the respective screw terminal blocks 10A,
10A and 10B are exposed from the recesses disposed 1n the
periphery of the body 21 and the cover 22. Therefore, the
terminal screw 11 can be fastened or loosened by using such
a tool as a screw driver.

As shown 1 FIGS. 8 and 9, a cylinder part 31 and three
hooking pieces 32 extending outward from a circumierential
surface of the cylinder part 31 are integrally provided to form
the electric wire positioning member 30, which 1s molded of
synthetic resin. The three hooking pieces 32, formed mto a
substantially L-shape, are provided so as to correspond to the
three recessed grooves 225 of the cover 22 respectively. Fur-
ther, 1n a peripheral surface of the cylinder part 31, there 1s
provided a slit 33 extending from a root of each of the three
hooking pieces 32 to a rear end portion of the cylinder part 31.
Furthermore, 1n a front portion of the cylinder part 31, three
flat portions 34 are formed on 1ts circumierential surface. The
flat portions 34 come into contact with corresponding three
protrusions 22e provided on the rear surface of the cover 22,
so that the cylinder part 31 1s positioned 1n alignment with the
cover 22.

The wire clamping part 50 includes: supporting bodies 51
and 52 assembled to form a cylindrical shape for interposing
the multi-core cable 70 therebetween; and two pairs of
mounting screw 53 and nut 54 for coupling the supporting
bodies 51 and 52, as shown 1n FIGS. 7 to 9. Each of the
supporting bodies 51 and 52 has such a semi-cylindrical
shape obtained by dividing a cylinder into two pieces by a
plane contaiming 1ts rotation axis. On outer peripheries of the
supporting bodies 31 and 52, there are respectively provided
recessed grooves 51a and 52a with which an elastic band 60
1s engaged. On surfaces of the supporting bodies 51 and 52 to
be coupled with each other, a plurality of protrusion pieces
516 and 525 1s formed at intervals in the front-rear direction
around a center of the cylinder formed by the supporting
bodies 51 and 52. The protrusion pieces 515 and 525 serve to
prevent the multi-core cable 70 from being affected by a
tensile stress applied thereto by biting a sheath 71 of the
multi-core cable 70.

The attachment plug 1, having the above configurations, 1s
assembled as follows.

Firstly, an operator inserts the plug blades 41 and 41 into
the msertion holes 21a and 21a of the body 21, and 1nserts the
plug pin 42 into the 1nsertion hole 215, whereby the screw
terminal blocks 10A, 10A and 10B are held in the body 21
(see FIG. 10B). Secondly, the operator superposes the cover
22 on the rear surface of the body 21 and screws the mounting
screw 24, inserted through the stepped hole 22a of the cover
22, into the screw hole 21¢ of the body 21, whereby the cover
22 1s fixed to the body 21 (see FIG. 10A). At this time, the
screw terminal blocks 10A, 10A and 10B are interposed
between the body 21 and the cover 22, and held by the body
block 26.

Next, the operator 1nserts the multi-core cable 70 through
the circular hole 23¢ of the shell 23, and swages the respective
crimped terminals 73 onto a tip end of each electric cord 72
exposed by stripping 1ts sheath 71. As shown in FIG. 9, the
three electric cords 72 are bent at substantially a right angle
around an outlet of the sheath 71 respectively. An intermedi-
ate portion of each electric cord 72 1s further bent at substan-
tially a right angle, so that the crimped terminals 73, swaged
on the respective electric cords 72, are aligned so as to direct
to the same direction. When the multi-core cable 70 1s
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inserted from the above into the electric wire positioning
member 30 with the slit 33 directed upward, three hooking
pieces 32 of the electric wire positioning member 30 hold the
corresponding electric cords 72 respectively. The three hook-
ing pieces 32 are arranged to have the same interval at which
the screw terminal blocks 10A, 10A and 10B are disposed.
Thus, the electric cords 72 held by the hooking pieces 32 are
aligned so as to correspond to the screw terminal blocks 10A,
10A and 10B, respectively. When the operator brings the
clectric wire positioning member 30 near the body block 26 1n
the state where the terminal screw 11 of each of the screw
terminal blocks 10A, 10A and 10B 1s loosened, the crimped
terminal 73 swaged on the electric cord 72 1s mserted nto
between the corresponding terminal plate 12 and fastening
plate 13. When the operator further pushes the multi-core
cable 70 into the cylinder part 31 from this state, the tip end
portion of the sheath 71 1s held by an mnner periphery of the
cylinder part 31, so that the electric cords 72 are inserted into
the respective shts 33. At thus time, since the tip end of the
sheath 71 comes into contact with a stepped portion (not
shown) provided in the inner periphery of the cylinder part 31,
the amount of the sheath 71 pushed into the cylinder part 31
1s limited. This maintains the tip end of the sheath 71 at
substantially a constant position. Then, the operator rotates
the terminal screw 11 1n the fastening direction and screws 1t
to a predetermined torque, so that the crimped terminal 73 of
cach of the electric cords 72 1s interposed between the corre-
sponding terminal plate 12 and the fastening plate 13. Note
that, 1n this state, the flat portions 34 of the electric wire
positioning member 30 are 1n contact with the protrusions 22e
of the cover 22, thereby allowing the cylinder part 31 to be
located at a correct position relative to the cover 22.

When the operation of connecting the electric cords 72 to
the respective screw terminal blocks 10A, 10A and 10B 1s
completed, the operator overlays the electric wire positioning
member 30 and the body block 26 with the shell 23, and
screws the mounting screw 25, inserted through the insertion
holes 214 and 22¢, mto a screw hole (not shown) provided
inside the shell 23. Thus, the body block 26 1s fixed to the
opening of the shell 23. Next, 1n the state where the support-
ing bodies 51 and 52 are coupled together so as to sandwich
the boss section 23¢ of the shell 23 therebetween, the operator
screws the mounting screws 53 1nto the nuts 54 through the
insertion holes S1¢ and 52¢ of the supporting bodies 51 and 52
and the msertion hole 234 of the boss section 23e, whereby
the supporting bodies 51 and 52 are coupled to the rear end of
the shell 23. At this time, the sheath 71 of the multi-core cable
70 1s mterposed between the supporting bodies 51 and 52,
thereby preventing the multi-core cable 70 from bemg
alfected by a tensile stress applied thereto. Note that the screw
head of the mounting screw 33 and the nut 54 are accommo-
dated within the recesses formed 1n the outer periphery of the
supporting bodies 31 and 52 respectively, so that the screw
head of the mounting screw 53 and the nut 54 are not pro-
truded outward from the outer periphery of the supporting
bodies 51 and 52. Finally, the elastic band 60 1s engaged with
the recessed grooves 51a and 52a, so that the assembly of the
attachment plug 1 1s completed.

The attachment plug 1 of the present embodiment includes
the screw terminal blocks 10A and 10B described in the first
embodiment; the plug body 20; the plug blades/pin 41 and 42;
and the multi-core cable 70. The plug body 20 accommodates
the screw terminal blocks 10A and 10B. The plug blades/pin
41 and 42 are electrically connected to the terminal plates 12
of the respective screw terminal blocks 10A and 10B; pro-
trude outward from the plug body 20; and are plug-in con-
nected to a plug recerver (not shown) such as a receptacle or
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an extension socket. The multi-core cable 70 1s connected to
the screw terminal blocks 10A and 10B, and extended out-
ward from the plug body 20.

As described 1n the first embodiment, each of the screw
terminal blocks 10A and 10B include: the terminal plate 12
provided with the insertion hole 12a through which the ter-
minal screw 11 1s inserted; and the fastening plate 13 provided
with the screw hole 13a to which the terminal screw 11
iserted through the insertion hole 12a 1s screwed. Further,
the rotation restricting part for restricting the rotation of the
fastening plate 13 1s provided 1n the terminal plate 12.

In this way, the terminal plate 12 and the fastening plate 13
are fixed by using the terminal screw 11. The rotation restrict-
ing part restricts the terminal plate 12 and the fastening plate
13 to rotate relatively 1n the state where the conductive part 1s
connected 1n between the terminal plate 12 and the fastening
plate 13. Accordingly, even 1f the torque of loosening the
terminal screw 11 1s applied to the electric cord 72 connected
to the screw terminal block 10A or 10B, the fastening plate 13
can hardly rotate 1n the direction of loosening the terminal
screw 11, thereby making 1t difficult to loosen the terminal
screw 11.

In the case where a tensile force 1s applied to the multi-core
cable 70 due to, for example, a fall of the attachment plug 1,
the state of the screw terminal blocks 10A and 10B will be
described with reference to FIGS. 11A to 11D. As shown 1n
FIG. 11A, the multi-core cable 70 1s positioned at a center of
the cylindrical plug body 20. On the other hand, the pole
arrangement of plug blades/pin 41 and 42 1s decided as fol-
lows: the W-pole screw terminal block 10 A (the left-hand side
in FIG. 11A) of the power blades (W-pole and L-pole) 1s
arranged at a slightly upper-leit portion relative to the multi-
core cable 70 viewed from backward, the L-pole screw ter-
minal block 10A (the right-hand side 1n FIG. 11A)1s arranged
at a slightly upper-right portion relative to the multi-core
cable 70, and the ground screw terminal block 10B 1is
arranged substantially just below the multi-core cable 70
viewed from backward. Herein, 11 the multi-core cable 70 1s
pulled backward (in the direction indicated by the arrow D4),
the electric cord 72 1n the W-pole screw terminal block 10A
will be pulled as shown in FIG. 11B, so that the torque in the
direction indicated by the arrow D5 1s applied to the crimped
terminal 73. Since the screw terminal block described 1n the
first embodiment 1s employed as the W-pole screw terminal
block 10A, the locking piece 1256 of the terminal plate 12 and
the protrusion 135 of the fastening plate 13 are brought into
contact with each other, so that the relative rotation of the
terminal plate 12 and the fastening plate 13 1s restricted,
thereby preventing the terminal screw 11 from loosening.
Likewise, 11 the electric cord 72 1n the L-pole screw terminal
block 10A 1s pulled as shown 1n FIG. 11C, the torque 1n the
direction indicated by the arrow D6 will be applied to the
crimped terminal 73. This direction, however, serves as a
direction of fastening the terminal screw 11, thereby causing
no problem even 1f the fastening plate 13 rotates 1n conjunc-
tion with the crimped terminal 73. Further, if the electric cord
72 1n the ground pole screw terminal block 10B i1s pulled as
shown 1 FIG. 11D, the crimped terminal 73 1s also pulled
backward (1n the direction indicated by the arrow D7), so that
no force 1n a direction of rotating the crimped terminal 73 1s
caused. Thus, the terminal screw 11 1s not loosened.

As just described, since the attachment plug 1 includes the
screw terminal blocks 10A and 10B described in the first
embodiment, the terminal screw 11 of the screw terminal

blocks 10A and 10B 1s hardly loosened even if the attachment
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plug 1 1s used under such an environment that an impact shock
due to a fall or the like 1s likely to be applied to the attachment
plug 1. This improves its reliability 1n electrical connection.

Note that, 1n the above embodiment, the plug pin 1s pro-
vided integrally with the terminal plate of the screw terminal
blocks 10A and 10B, but not limited thereto. The plug pin and
the terminal plate may be provided separately and electrically
connected to each other via another conductive member. Fur-
ther, the plug pin 1s not necessary to be provided integrally
with the terminal plate. The above screw terminal blocks 10 A
and 10B may be used as an independent terminal block for
wiring accessories such as a receptacle and a switch.

While the invention has been shown and described with
respect to the embodiments, 1t will be understood by those
skilled 1n the art that various changes and modification may
be made without departing from the scope of the invention as
defined 1n the following claims.

What 1s claimed 1s:

1. A screw terminal block, comprising:

a terminal screw:

a terminal plate provided with an insertion hole through

which the terminal screw 1s inserted;

a fastening plate provided with a screw hole to which the
terminal screw inserted through the insertion hole is
screwed; and

a rotation restricting part for restricting the rotation of the
fastening plate,

wherein the rotation restricting part includes:

a protrusion provided on a side surface of the fastening
plate; and

two locking pieces protruding toward the fastening plate
and provided on a side surface of the terminal plate
such that the protrusion 1s disposed between the lock-
1ng pieces.

2. The screw terminal block as set forth 1n claim 1, wherein

a plug pin to be plug-in connected to a plug receiver 1s
provided integrally with the terminal plate.

3. The screw terminal block as set forth 1n claim 1,

wherein dimensions of the rotation restricting part and the
fastening plate are designed such that the protrusion of
the fastening plate 1s not protruded outward beyond the
locking pieces of the terminal plate.

4. An attachment plug, comprising:

the screw terminal block as set forth 1n claim 1:

a plug body accommodating the screw terminal block;

a plug pin electrically connected to the terminal plate, the
plug pin protruding outward from the plug body to be
plug-in connected to a plug recerver; and

an electric cord connected to the screw terminal block, the
clectric cord extending outward from the plug body.

5. The attachment plug as set forth 1n claim 4,

wherein the plug pin i1s provided integrally with the termi-
nal plate.

6. The attachment plug as set forth 1n claim 4,

wherein the dimensions of the rotation restricting part and
the fastening plate are designed such that the protrusion
of the fastening plate i1s not protruded outward beyond
the locking pieces of the terminal plate.

7. The attachment plug as set forth in claim 6,

wherein the plug pin 1s provided integrally with the termi-
nal plate.

8. The screw terminal block as set forth 1n claim 3,

wherein a plug pin to be plug-in connected to a plug
receiver 1s provided integrally with the terminal plate.
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